Abstract To study the epidemiological, pathological characters and determine survival in patients diagnosed of having thyroid gland malignancies. Retrospective chart review of patients having thyroid gland malignancies, which were managed by the two senior authors at our tertiary care institute from January 2000 to December 2006, were performed and evaluated in terms of various clinical, operative and histological parameters. Patients in which follow up of at least 10 years are available were included in the study. Survival was enquired telephonically in those patients who got cured and did not consent to come for follow up. Slides were reviewed. Statistical analysis was done using SPSS statistical software. Kaplan-Meier method was used for calculating survival. A total of 182 patients were included in the study. Papillary carcinoma was the commonest malignant lesion with a frequency of 87.91% followed by follicular carcinoma (7.69%), medullary carcinoma (3.29%) and anaplastic carcinoma (1.09%). Female predominance was seen (F:M-5.06:1). The 5 year and 10 year survival rates were 89% and 73% respectively. The most common postoperative squeal was transient hypocalcaemia, seen in (27/182) 15% patients which was followed by permanent hypocalcaemia 16/182 (8.79%), transient recurrent laryngeal nerve paresis 12/182 (6.59%) and permanent recurrent laryngeal nerve palsy 8/182 (4.39%).
Introduction
Malignancies of thyroid gland are the most common malignancies of the endocrine system. Thyroid nodules are approximately four times more common in women than in men. The median age at diagnosis is 47 years, with a peak in women at 45-49 years and in men at 65-69 years [1] . Papillary carcinoma is the most common type of thyroid malignancy, accounting for 65-80% of all thyroid cancers. New nodules develop at a rate of approximately 0.1% per year beginning in early life, but at a much higher rate (* 2% per year) after exposure to head and neck irradiation [2, 3] . They can be follicular, papillary, medullary, anaplastic and other rare varieties like mucinous, squamous cell and mucoepidermoid carcinomas. Although papillary thyroid cancers are not associated with goiter, follicular and anaplastic thyroid cancers occur more commonly in areas of endemic goiter. Additionally, two particularly important risk factors, exposure to radiation and a family history of thyroid cancer, have been studied extensively in world literature. Prolonged survival, even with recurrent disease, has led to controversy regarding the extent of thyroidectomy for patients with well-differentiated thyroid carcinomas. Total thyroidectomy is considered as the surgical option for papillary and medullary carcinomas and hemithyroidectomy is considered as the surgical option for follicular and hurthle cell neoplasms. The 10-year relative survival rates for patients with papillary, follicular, and hurthle cell carcinomas were 93%, 85%, and 76%, respectively [4] . This study aimed to retrospectively review the cases of thyroid malignancies operated in a tertiary care center with 10 years of follow up to study the epidemiological and pathological profile and survival rates in various thyroid malignancies.
Materials and Methods
Cases of thyroid malignancies previously operated in our institute with at least 10 years of follow up were included in the study by reviewing the hospital records retrospectively. A total of 182 patients with age ranging from 28 to 75 years that had been managed as per institutional protocol were included. All the patients were evaluated with a detailed history and clinical examination at the time of presentation and then investigated with the routine hemogram, serum electrolytes, liver and renal function tests along with thyroid function tests, radiological evaluation with ultrasonography of neck and computerized tomography of neck (whenever indicated), fine needle aspiration cytological examinations and radioiodine scans preoperatively in cases of hyperthyroid patients. The work up also included routine work up for general anesthesia and detailed metastatic work up preoperatively. Total thyroidectomy was done in all cases of thyroid cancers irrespective of the size and type of tumor except in two cases of anaplastic thyroid cancers, where only palliative treatment was given. Neck dissections were done along with the primary surgery in all those patients with clinically palpable FNAC proven cervical lymphadenopathy and in patients with clinically suspicious involved lymph nodes intra-operatively. Surgical specimens were analyzed histopathologically. Post operatively patients were kept on follow up till now and were routinely investigated with serial ultrasonography of neck, thyroglobulin levels and radioiodine scans. Majority of the surviving patients are still under institutional follow up.
Results
A total of 182 patients were included in the study by retrospective hospital record review. The age of the patients ranged from 18 to 75 years with 30 males (16%) and 152 (84%) females. Thyroid function tests were done and showed euthyroid state in 174 patients. Six patients were found to be hyperthyroid and two patients were hypothyroid. Total thyroidectomy was done in 180 patients. Rest two patients of anaplastic carcinoma were treated with palliative treatment. Post-operative histopathology showed papillary carcinoma to be the most common malignant lesion with a frequency of 87.91% (160/182) followed by follicular carcinoma in 7.69% (14/ 182) of patients, medullary carcinoma 3.29% (6/182) of patients and anaplastic carcinoma in 1.09% (2/182) of patients (Table 1) . Laryngo-tracheal framework invasion was found in 33 patients. Lymph node metastases were found in 56 patients and among them 23 patients had bilateral lymph node metastases. Figure 1 demonstrates a case of bulky lymph node disease with extensive involvement of tracheoesophageal groove. Figure 2 demonstrates a case of medullary carcinoma thyroid with gross extra thyroidal extension with involvement of strap muscles of neck and loss of fat planes with internal jugular vein. Lymph node metastasis without obvious thyromegaly was found in 16 patients and systemic metastasis was found in 23 patients. Among them bone was the most common site involved in (10/23) 43.47% of cases followed by lungs in (9/23) 39.13% of cases and liver in (3/23) 13.04% of cases (Table 1 ). Metastasis to kidney was seen in one case. Retrosternal extension was found in 18 patients and discrepancy between pre-operative FNAC and postoperative histopathology was found in 21 patients. These 21 cases included only those cases where the FNA diagnosis was either benign or had a different variant of malignancy compared to that of the histological diagnoses. Other than these there were 11 cases where the FNA was papillary carcinoma thyroid but post op histology was benign and we had excluded them from our study as we were studying only those cases where final diagnosis was malignancy of thyroid gland. At least one parathyroid was preserved in 52 patients and parathyroid re-implantation was done in 15 patients. Coexistent Lymphocytic thyroiditis was seen on histopathological examination in 38 patients. Figure 3 demonstrates the histopathological features of a case of follicular variant of papillary carcinoma thyroid. Clinical evaluation, thyroglobulin monitoring, serial USG and radioiodine scanning were done for postoperative monitoring. 92 Patients underwent radioiodine ablation and 26 patients underwent radioiodine ablation for the second time. The postoperative squeal involved temporary hypocalcaemia in (27/182) 15% of patients and permanent hypocalcaemia in 16 (8.79%) of patients. Attempt was made in every case to identify and preserve the recurrent laryngeal nerve (Fig. 4) . Temporary recurrent laryngeal nerve palsy was observed in 12 (6.59%) patients and permanent recurrent laryngeal nerve palsy was observed in 8 (4.39%) patients. Postoperative hematoma was observed in four patients. Average 5 years and 10 years disease free survival rates observed in differentiated thyroid carcinomas were 89% and 73% respectively.
Discussion
Epidemiologic studies have shown the prevalence of palpable thyroid nodules to be approximately 5% in women and 1% in men living in iodine-sufficient parts of the world [5, 6] . Palpable nodules increase in frequency throughout life, reaching a prevalence of approximately 5% in the population aged 50 years and older [7, 8] . Thyroid malignancies occur in 5-15% of thyroid neoplasms [7, 9] . As with thyroid nodules, thyroid carcinoma occurs 2-3 times more often in women than in men. With the incidence increasing by 6.2% per year, thyroid carcinoma is currently the sixth most common malignancy diagnosed in women [10, 11] . Although thyroid carcinoma can occur at any age, the peak incidence lies near age 45-49 years in women and 65-69 years in men [11, 12] . Thyroid carcinoma has 3 main histologic types: differentiated (including papillary, follicular, and Hurthle cell), medullary, and anaplastic (aggressive undifferentiated tumor). Differentiated thyroid cancer (DTC), which includes papillary and follicular cancer, comprises the vast majority (90%) of all thyroid cancers [13] . Of 53,856 patients treated for thyroid carcinoma between 1985 and 1995, 80% had papillary carcinoma, 11% had follicular carcinoma, 3% had Hurthle cell carcinoma, 4% had medullary carcinoma, and 2% had anaplastic thyroid carcinoma [4] . Although thyroid carcinoma occurs more often in women, mortality rates are higher for men, probably because men are usually older at diagnosis [14, 15] . Exposure to ionizing radiation is the only known environmental cause of thyroid carcinoma, usually causing papillary carcinoma. The thyroid gland is the only organ linked to risks of developing cancers related in a linear way (down to 0.10 Gys) to ionizing radiation exposures in childhood by convincing evidence particularly those younger than 15 years with an excess relative risk of 7.7 per Gy of radiation (ERR/Gy) and 88% of attributable risk percent at 1 Gy
2
. RET rearrangements were found in PTCs induced by radiation [16] . Family history and long standing goiter are other studied risk factors. The loss of chromosomes or aneuploidy has been noted in 10% of all papillary carcinomas but is present in 25-50% of all patients who die as a result of these lesions [17] . BRAF V600E mutation positivity almost always is associated with papillary carcinomas [18, 19] . Similarly, the development of follicular adenomas is associated with a loss of the short arm of chromosome 11 (11p), and transition to a follicular carcinoma seems to involve deletions of 3p, 7q, and 22q [20] . Follicular thyroid cancers harbor RAS mutations or PAX8/peroxisome proliferator-activated receptor c (PPARc) rearrangements [21] . Loss of heterozygosity involving multiple chromosomal regions is much more prevalent in follicular adenomas and carcinomas than in papillary carcinomas [22] . Mutations within the mitogen-activated protein kinase (MAPK) pathway are involved in malignant transformation to papillary thyroid cancer and activation of RET or BRAF protooncogenes can also activate MAPK leading to papillary thyroid cancer [23] . Other genetic changes have also been associated with certain types of thyroid carcinoma. Telomerase reverse transcriptase (TERT) promoter mutations have been recently described (associated with distant metastases and reduced survival) in papillary and follicular carcinomas, as well as in poorly differentiated and undifferentiated carcinoma and TP53 mutations which were previously thought to be restricted to less differentiated carcinomas have also been detected in papillary and follicular carcinoma and its presence found to carry a guarded prognosis [23] . Differentiated (i.e., papillary, follicular, or Hurthle cell) thyroid carcinoma is usually asymptomatic for long periods and commonly presents as a solitary thyroid nodule. Approximately 50% of the malignant nodules are discovered during a routine physical examination, by serendipity on imaging studies, or during surgery for benign disease. The other 50% are usually noticed first by the patient, usually as asymptomatic nodules [8, 14, 24] . Ultrasonography of neck is considered the first gold standard radiological tool for evaluation of suspicious thyroid nodules. Suspicious criteria found using ultrasound include central hyper vascularity, microcalcifications, and irregular borders [25, 26] . Fine-needle aspiration (FNA) is the preferred first procedure for evaluating suspicious thyroid nodules [10, 17, 25] . Cytological examination of an FNA specimen is typically categorized as (a) nondiagnostic/unsatisfactory; (b) benign; (c) atypia of undetermined significance/follicular lesion of undetermined significance (AUS/FLUS); (d) follicular neoplasm/suspicious for follicular neoplasm (FN/SFN), a category that also encompasses the diagnosis of Hurthle cell neoplasm/suspicious for Hurthle cell neoplasm; (e) suspicious for malignancy (SUSP), and (f) malignant [27, 28] . FNAC examination is also found to have limitations like false positive and false negative papillary carcinomas [29] [30] [31] , difficulty in differentiating Hurthle cell from medullary and follicular carcinomas and difficulty in differentiating anaplastic carcinomas from medullary carcinoma, thyroid lymphoma and poorly differentiated metastatic thyroid lesions [32] . FNA is far less able to discriminate follicular and Hurthle cell carcinomas from benign adenomas, be-cause diagnosis of these malignancies requires demonstration of vascular or capsular invasion [33] .
Depending on initial therapy and other prognostic variables, approximately 30% of patients with differentiated thyroid carcinoma have tumor recurrences during several decades; 66% of these recurrences occur within the first decade after initial therapy. In one large study, central neck recurrences were seen most often in the cervical lymph nodes (74%), followed by the thyroid remnant (20%), and then the trachea or muscle (6%). Of the group with local recurrences, 8% eventually died of cancer. Distant metastases were the sites of recurrence in 21% of this patient cohort, most often (63%) in the lungs alone. Of the patients with distant metastases, 50% died of cancer [4] .
Prognosis is less favorable in men, but the difference is usually small. It's been found that gender was an independent prognostic variable for survival and that the risk for death from cancer was approximately twice as high in men as in women [4, 15] . Although the prognosis in children with thyroid carcinoma is favorable for long-term survival (90% at 20 years), the standardized mortality ratio is much higher than predicted [34] .
Up to 10% of differentiated thyroid carcinomas invade through the outer border of the gland/lymph nodes and grow directly into surrounding tissues, increasing both morbidity and mortality. Recurrence rates are two times higher with locally invasive tumors, and as many as onethird of patients with these tumors die of cancer within a decade [4, 35, 36] . In one review, nodal metastases were found in 36% of 8029 adults with papillary carcinoma, 17% of 1540 patients with follicular carcinoma, and up to 80% of children with papillary carcinoma [37] . An enlarged cervical lymph node may be the only sign of thyroid carcinoma. In these patients, multiple nodal metastases are usually found at surgery [38] . Almost 10% of patients with papillary carcinoma and up to 25% of those with follicular carcinoma develop distant metastases. Approximately 50% of these metastases are present at diagnosis [37] . The sites of reported distant metastases among 1231 patients in 13 studies were lung (49%), bone (25%), both lung and bone (15%), and the central nervous sys-tem (CNS) or other soft tissues (10%) [39] . The main predictors of outcome for patients with distant metastases are patient age and the tumor's metastatic site, ability to concentrate 131I, and morphology on chest radiograph, persisting elevated human thyroglobulin levels after one (131)I therapy, age greater than 45 and gender in follicular cancer [35, 40] .
In terms of treatment total thyroidectomy is considered the preferred surgical option for papillary carcinomas. A study in more than 5000 patients found that survival of patients after partial thyroidectomy was similar to survival after total thyroidectomy for both low-and high-risk patients [41, 42] . However, another study in 2784 patients with differentiated thyroid cancer (86% with papillary thyroid cancer) found that total thyroidectomy was associated with increased survival in high-risk patients [43] . Another study including 52,173 patients found that, compared with lobectomy, total thyroidectomy improves survival in patients with papillary thyroid carcinoma greater than 1 cm [44] . Adjuvant radioiodine ablation (30-100 mCi) to destroy residual thyroid function is recommended for suspected (based on pathology, postoperative Tg, and intraoperative findings) or proven thyroid bed uptake in patients who have undergone total thyroidectomy and have no gross residual disease in the neck. Radioiodine treatment is not needed for patients with Tg levels less than 1 ng/mL, negative radioiodine imaging, and negative antiTg antibodies [45] . Intravenous bisphosphonate (pamidronate or zoledronic acid) therapy may be considered for symptomatic bone metastases, and embolization of metastases can also be considered [46, 47] .
The FNA cyto-logic diagnosis of follicular neoplasm is a benign follicular adenoma in 80% of cases. However, 20% of patients with follicular neoplasms are ultimately diagnosed with follicular thyroid carcinoma when the final pathology is assessed. Because most patients with follicular neoplasms have benign disease, total thyroidectomy is recommended only if invasive cancer or metastatic disease is apparent at surgery or if the patient chooses total thyroidectomy to avoid a second procedure if cancer is found at pathologic review. Completion thyroidectomy is also recommended for tumors that, on final histologic sections after lobectomy plus isthmusectomy, are minimally invasive follicular carcinomas; minimally invasive cancer is characterized as a well-defined tumor with microscopic capsular and/or a few foci of vascular invasion, and often requires examination of at least 10 histologic sections [48] .
A Hürthle cell tumor (also known as oxyphilic cell carcinoma) is usually assumed to be a variant of follicular thyroid carcinoma, although the prognosis of Hurthle cell carcinoma is worse [49] . The Hurthle cell variant of papillary carcinoma is rare and seems to have a prognosis similar to follicular thyroid carcinoma [50] . The management of hurthle cell carcinoma is similar to follicular carcinoma except that it can present with associated lymphadenopathy and need neck dissection along with primary surgery and metastatic hurthle cell lesions are less like to concentrate 131I. In hurthle cell cancers, radioiodine therapy (100-150 mCi) should be considered after thyroidectomy for patients with stimulated Tg levels of more than 10 ng/mL even with negative scans [49] .
Total thyroidectomy is the treatment of choice in patients with medullary carcinoma because the lesions have a high incidence of multi-centricity and an aggressive disease course. Patients with familial medullary carcinoma thyroid or MEN II should have the entire gland removed, even in the absence of a palpable mass. When the primary lesion is greater than 1 cm ([ 0.5 cm for MEN IIB patients), or when central compartment lymph node metastases are present, elective ipsilateral comprehensive neck dissection should be considered because nodal metastases may be present in more than 60% of these patients [51] .
Anaplastic thyroid carcinomas are aggressive undifferentiated tumors, with a disease-specific mortality approaching 100% [52] . Patients with anaplastic carcinoma are older than those with differentiated carcinomas, with a mean age at diagnosis of approximately 71 years [53] . No effective therapy exists for anaplastic carcinoma. The median survival from diagnosis ranges from 3 to 7 months [54] [55] [56] [57] .
Conclusion
Thyroid malignancies affect all age groups with gender and age acting as independent prognostic factors. Trends are changing towards young males being diagnosed with malignancies. Laryngotracheal involvement is not uncommon. Regional and distant metastasis predicts recurrence and survival rates. Early diagnosis and aggressive therapeutic approach can improve survival outcomes with low recurrence rates, in patients of thyroid gland malignancies. Better treatment strategies are still needed to manage anaplastic carcinoma patients. Rigorous follow-up protocols are a must for better outcomes in patients of thyroid malignancies.
